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INTRODUCTION
The choice of selection breeding procedures for genetic improvement of cotton or any crop, is largely conditioned by the type and relative amounts of genetic variance components in the population. The exploitation of genetically diverse stock in cross combinations helps to identify promising hybrid and / or to develop superior inbred lines. The diallel cross analysis has been used by many investigators to assist in the investigation of nature of heterosis and partition in the genetic variance. Many investigators studies general and specific combining ability and type of gene action using Estimation of genetic diversity is an important step for any breeding program, but not the last one. Another helpful issue to be evaluated is the relative importance of the characters. Though plant breeders, often measure several characters simultaneously in cotton development, then it is possible to estimate the genetic divergence using multivariate method exist.
Multivariate technique could resolve several phenotypic measurements into fewer, more interpretable and more easily visualized dimensions such an analysis which use principal components ( Hair et al. 1987) , seemed to elucidate pattern of variation in agronomic attributes and to obtain the initial factor solution using Eigen values. These values measure the explained variance associated with each variable and refer to its contribution to the whole divergence. Principle component analysis (PCA) reflects the importance of the largest contributor to the total variation at each ax for differentiation Sharma, 1998. This analysis seemed to elucidate patterns of variation in agronomic attributes which are of economic importance and obtain entail factor solution using, Eigen values. These values could measure the explained variance associated with each vector, variable. The efficacy of the genetic divergence as a criterion for choosing parents for crossing programmers has been reported by several workers ( Sandhu Thus information about genetic variance of parents, GCA, and SCA will be helpful for the necessary testing of parents and crosses before their use in breeding cultivars suitable in future. These studies indicate the necessity to develop cotton cultivars with high stability for agronomic performance in planting growing system. Therefore, the main objectives of the present study are to study the behavior of genotypes, general and specific combining ability and to select the suitable parents and combinations. Also, to determine genetic diversity among parental cotton genotypes as well as F 1 hybrids combinations by using multivariate analysis to select the most suitable combinations and parents.
MATERIALS AND METHODS
The present investigation was carried out at Sakha Agriculture Research Station, Cotton Research Institute, Agriculture Research Center, Egypt, during the two growing seasons of 2015 and 2016. Ten parents genotypes of wide divergent origin namely TNB (P 1 ), Karsheneski 2 (Kar. 2 ) (P 2 ), Giza 45 (G. 45) (P3), Giza 89 x Giza 86 (G. 89 x G. 86) (P 4 ), Giza 86 (G. 86) (P 5 ), Giza 94 (G. 94) (P 6 ), Giza 93 (G. 93) (P 7 ), CB.58 (P 8 ), Giza 75 x Sea (G. 75 X Sea) (P 9 ) and Australian 12 (Aus. 12 ) (P 10 ) were crossed in a half diallel mating design to produce 45 F 1 hybrids in 2015 season. The 45 F 1 hybrids and their parents were grown in 2016 season in a randomized complete blocks design with three replications was used. Plot size was one row, 5 m long and 0.7 m wide with 0.3 m. hill spacing. Hills were thinned to two plants per hill. The normal cultural practices for cotton production were performed at proper time. Data were recorded on ten individual guarded plants chosen at random from each plot in middle ridge for F 1 and their parents.
Collected data: The collected data were recorded for the following characters: Seed cotton yield (SCY) / plant (g), Lint yield (LY) / plant (g), Boll weight (BW) ( g ), Seed index (SI) ( g ), Lint percentage (LP) (%), Lint index (LI) (g), and Fiber length (hallo length) ( HL) (mm).
Statistical procedure:
Data were subjected to method of statistical analysis. Firstly, analysis of variance was done as outlined by Snedecor and Cochran (1982) , general combining ability (GCA) and specific combining ability variance (SCA), effects of the hybrids were estimated according to Griffing, s (1956). Also, heterosis over better parent was calculated as the percentage of increase better parent (BP) of each cross as follow: Heterosis relative to better parent (B.P) % = ((F 1 -BP)/ BP) x 100.
After this step, multivariate technique was conducted by using principal component analysis according to Haire et al., (1987) this analysis was calculated from a matrix based on correlation between the studied characters for all genotypes. The genotypes were also grouped as diagram on principal components axes. All this computations were performed using SPSS Computer procedures.
RESULTS AND DISCUSSION
The results in Table ( 1) exhibited that the mean squares of genotypes, parents and crosses were highly significant for all characters except for parent versus crosses that was insignificant for boll weight, lint index and hallo length. Also, the mean squares of general combining ability and specific combining ability were highly significant for all characters. The previous results indicated that the experimental materials possessed considerable amount of variability and the two types of combining ability were involved in the genetic expression of these characters. Higher proportion of variance for general combining ability than specific combining ability, suggested that the major roll of additive and non-additive gene effects in the genetic control of these characters with the predominance of additive ones. 
Mean performance
Significant of differences among genotypes exhibited that there are difference between these materials. The mean performance for parents and all crosses are presented in Table ( 2). The results indicated that the highest parent was Giza 75 x Sea (P 9 ) for seed cotton yield/plant, lint yield / plant, boll weight, seed index, lint percentage and lint index with the mean values of (98.96 g., 41.33 g., 3.90 g., 12.03 g., 41.80% and 8.64 g. respectively). Also, the parent Giza 94 (P 6 ) recorded the highest values for boll weight, seed index and lint index with the mean values of 3.92, 12.7 and 8.98 g. respectively. While the parents Karsheneski 2 (P 2 ) and Giza 45 (P 3 ) gave low mean performance in most characters. For crosses the results cleared that, the crosses Giza 45 x CB 58, Giza 45 x (Giza 75 x Sea), Giza 94 x (Giza 75 x Sea) and Giza 93 x (Giza 75 x Sea) were the highest crosses for seed cotton yield / plant, lint yield / plant, 
General combining ability (GCA)
Results of general combining ability effects of parental genotypes were obtained for studied characters (Table 3 ). The results exhibited that positive general combining ability effect was found for most studied characters, the comparison of GCA effect of parent exhibited the parental genotypes Giza 75 x Sea followed by Giza 94 were observed to be a good combiner for all studied characters in the same trend Giza 86 showed a good combiner for most yield contributed characters. On the other hand the parental Giza 93 showed a good combiner for seed cotton yield with the best value for hallo length. However, the Russian genotype, Kar. 2 , followed by 
Specific combing ability (SCA)
Specific combing ability effects (SCA) are given in Table 4 . Significant positive SCA effects were obtained for some crosses indicating the presence of a considerable non-allelic gene effect. On the other hand, the significant negative estimates of SCA revealed the presence of undesirable types of epistasis in these combinations. The positive specific combining ability effects were found for variable traits in (16 crosses) Giza 45 x CB 58 for seed cotton yield/plant, lint yield/plant, boll weight, seed index, lint percentage and lint index. Also, the crosses Kar. 2 x Giza 94, Giza 45 x Giza 86, Giza 94 x (Giza 75 x Sea) and Giza 93 x (Giza 75 x Sea) had positive specific combining ability effects for seed cotton yield / plant, lint yield / plant and lint percentage. Also, the cross TNB x Australian 12 showed positive specific combining ability effects for seed cotton yield / plant, lint yield / plant and hallo length. Concerning seed cotton yield / plant and hallo length the crosses TNB x Giza 94 and TNB x Giza 93 exhibited positive specific combining ability effects. Also, the crosses Giza 86 x Aus. 12 and CB 58 x Aus. 12 It's important to note that the most of combinations having significant SCA effect were between genetically diverse parents as stated by El-Mansy et al, (2014). Most combinations which had good specific combining ability were having one or two parents of either good x good or good x poor general combiner.
Better parent (BP.)
The amount of heterosis versus the better parent (BP.) is presented in Table (5) . The results exhibited that the crosses Giza 45 x CB 58 was superior and positive heterosis for most characters, seed cotton yield, lint yield, lint percentage and lint index, with the mean heterosis values of 101.52%, 125.45 %, 11.86 % and 27.13 % respectively. On the other hand, the crosses TNB x Aus. 12 , Kar. 2 x CB 58 and Giza 94 x CB 58 were the best and showed the highest positive heterosis values for seed cotton yield / plant and lint yield / plant of (42.39 %, 43.22 %), (33.49 % , 28.85 % ) and (37.47, 24.31 % ) respectively . In the same time, for seed index in the cross Giza 86 x Aus. 12 was the best cross with highest positive heterosis value of 18.97 %. Also, the crosses Kar. 2 x Giza 45, Giza 45 x Giza 94 and Giza 45 x Aus. 12 exhibited the best and highest positive heterosis values for lint percentage with a mean heterosis values of 3.41% , 4.85 %, 9.67 % and 3.27 % respectively . Also, high positive heterosis values for lint index of 18.47 %, 13.21 % and 13.81 % were obtained for the crosses Giza 86 x Aus. 12 , Giza 93 x CB 58 and CB 58 X Aus. 12 respectively. The superior positive heterosis for hallo length of 6.35 %, 3.81%, 3.39 % and 10.04 % for Kar. 2 x Giza 93, Giza 86 x Giza 93, Giza 94 x Giza 93 and Giza 93 x CB 58 respectively were found. The results cleared that no one cross from all crosses was superior and showed high positive heterosis for all the studied characters. These results were harmony with Sorour et al., 2013 and Abou El-Yazied et al., 2009. 
Principal component
Principal component analysis (PCA) reflects the important of the largest contributor to the total variation at each ax for differentiation Sharma, (1998). Principal component analysis seemed to elucidate patterns of variation in agronomic attributes which are of economic importance and obtain entail factor solution using Eigen values. These values could measure the explained variance associated with each variable Hair et al., (1987). The first three principal components (PCS) whose Eigen values were greater than one were significant and accounted 90.3 % of total variation of all characters (Table 6 ). The first PC explained about 54.2 % of the all total variation with the highest Eigen value of 3.7935, the second explain 21.5 % with Eigen value of 1.5066, the third explained 14.6 % of the total variation with Eigen value of 1.0227.
According to (Chahal and Gosal, 2002 ) characters with largest absolute values closer to unity within the first principal component influence the clustering more than those with lower absolute values closer to zero.
Thus, it is possible to include the corresponding amount of variance in a two dimensional plot of the components. Each genotype is plotted at it is principal component score on each axes (Brown, 1991). Each character was an important source of variation in at least one PC axes, because each of PC axes was given equal weight in the multivariate analysis. Thus each of character was contributed to the information which used to group genotypes; however some characters may have greater importance in determine plant phenotypes than others. Lint index followed by lint percentage, boll weight, lint yield as well as seed index were a primary source of variation with the largest coefficient in the first PC axes respectively. Thus, the first PC ax was correlated with yield and weighted characters with positive loadings. While the second PC ax was principally affected by seed cotton yield with hallo length. The other rest axes deals with hallo length which showed negative loading. In this connection Abdel-Salam et al, (2010) and El-Mansy et al, (2014).
The present study confirmed that cotton genotypes showed wide amount of variation for studied characters and it also suggests ample opportunities for genetic improvement of cotton genotypes. Each component score is a linear combination of the characters, similar to an index, such that the maximal amount of variance is shown in the first and second PC, etc. The two dimensional distance between genotypes might reflect a summary of differences based on all characters measured to the extent that the first two PC axes are effective in capturing the combined variance of most characters (Fig.  1) . Therefore, the first two PC axes were used to plotting the studied parental genotypes and F 1 hybrids. In this connection Hair et al., On the basis of the relative contribution of the studied yield and fiber characters, the 10 parental genotypes and 45 F 1 crosses combinations were grouped into varied genotypes (Figure 1) . The parental genotypes were separated into varied groups. The parental genotype Giza 75 x Sea formed unique group, however the other two varieties Giza 86 and Giza 94 clustered in one group and nearly related with Giza 75 x Sea group. Such genotypes characterized as a good combiner for most yield characters. On the other side Giza 93 located in group with some F 1 combinations. This parent was a good combiner for hallo length character. Five Parental genotypes TNB, Kar. 2 ,Giza 45, Aus. 12 and CB 58 were grouped in the same group and characterized as poorer parent for GCA for yield and fiber characters these parents were isolated by the second PC axes . On the basis of SCA most combination having significant SCA effect was between genetically diverse parents. On the other side most F 1 combinations which formed wide distance groups were between parents in different clusters.
It is evident to no that crossing of distantly related parents may give best hybrids which surpassed their parents in most characters and should produce higher variances for most characters in segregating generations rather than crossing between closed related parents which agree with Suinaga et al., (2005) and El-Mansy et al, (2014).
From a plant breeding principal component analysis is useful in identifying and the most influential characters affecting genetic variation of plant population. The loading of morphological and agronomic characters of an individual genotype indicate the magnitude of genetic variation. 
